EOS IN THE NEWS

Rocket Science
Marc Lessard and Dominic Puopolo built
instruments to study mysterious type of
aurora

Water Works
Wil Wolheim’s research indicates that
watershed size plays a major role in a river
system’s ability to remove its pollutants

Sustaining the Seas
David Fredriksson selected to lead new UNH
Sustainable Seafood Center

Back to Orbit
Cliff Lopate and Jim Connell designed an
instrument aboard the GOES-T satellite that
will improve weather predictions on Earth
and in space

How Mentorship Can Help
Diversify STEM
Ruth Varner and Clarice Perryman advocate
for quality mentorship to improve diversity in
geoscience fields

How Climate Change is
Making Massachusetts
Pothole Season Longer, More
Costly

Jennifer Jacobs weighs in on the freeze-thaw
cycle that creates potholes
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England
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MULTIMEDIA FEATURE
Downriver and Out to Sea
A new StoryMap by N.H. Sea Grant explores the many facets of sea-run fish
in New England
SEMINARS
SMSOE Seminar Series
April 6, 4 p.m.
New Faculty Presentations by:
Brittany Jellison
Easton White

Michael Chambers
Squamscott Room, Holloway Commons
The SMSOE Seminar Series is back! Join us in-person to hear from faculty
new to the UNH marine community. Refreshments and cash bar.
Transport of Pollutants in the Natural Environment: Microplastics and
Methane Plumes
April 7, 3:40 p.m.
James Hall 254
Part of the Randolph W. Chapman Colloquium
Seaweed Mania! In the Field
April 8, 11 a.m. – 12:30 p.m.
2022 Northeast Regional Environmental Acoustics Symposium and Career Workshop
Register by April 15 for May 2-3 events
WELCOMES
Welcome to Laura Kloepper and Michelle Fournet, both of whom have
recently joined our Acoustics Center. A little more about them:
Dr. Michelle Fournet is an acoustic ecologist specializing in marine animal
communication, soundscape ecology, and the interface between human
development and marine acoustic habitats. She studies a wide range of taxa,
with an emphasis on baleen whales, arctic pinnipeds, and sonic fishes. She is
a leader in the field of high latitude humpback whale calling behavior, and has
spent over a decade studying communication of North Pacific humpback
whales in Southeast Alaska. She joins the Center for Acoustics Research and
Education (CARE) following a postdoctoral fellowship with the Cornell
University’s K. Lisa Yang Center for Conservation Bioacoustics. She is taking
over the role as the Associate Director of Education for CARE as well as

serving as a Visiting Assistant Professor with the Department of Biological
Sciences.
Dr. Laura Kloepper's research focuses on acoustic sensory ecology and
population monitoring. Specifically, she investigates the link between
acoustics and locomotion in actively sensing animals, the behavior of animals
in groups, and passive acoustic approaches to estimate animal populations.
Dr. Kloepper is a Visiting Assistant Professor in the Department of Biological
Sciences and serves as the CARE Education Program Coordination for the
ONR STEM Grant. She also currently serves as the Chair of the Animal
Bioacoustics Technical Committee for the Acoustical Society of America
(ASA). Prior to joining UNH, she was Associate Professor of Biology at Saint
Mary’s College and a recipient of the ONR Young Investigator Award.
THE UNH (603) CHALLENGE
We’re gearing up for this year’s (603) Challenge, which takes place April 812, 2022. In addition to raising funds for student travel to professional
conferences as we always do, EOS will set aside a portion of all donations
this year to go toward graduate student professional development. Our goal
this year is 50 donors. Mark your calendars and help us contribute to our
students’ success!
Please send any news items or suggestions for future Convergence content
to Rebecca Irelan at rebecca.irelan@unh.edu.
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Rocket Science
UNH-built instruments study mysterious type of aurora,
provide student opportunities
Monday, March 28, 2022
•
•
•

One recent night on the frozen tundra of interior Alaska, beneath the glowing green flickers of
the Northern Lights, a rocket blasted into the lower atmosphere, carrying with it instruments built
by UNH researchers and students to study one specific type of aurora and how it forms.
The mission — Loss through Auroral Microburst Pulsations, or LAMP — is NASA’s latest
endeavor to study pulsating aurora, the most widespread and persistent type of aurora. In
general, researchers know that charged particles collide with gases like oxygen and nitrogen in
the Earth’s atmosphere to create auroras, the colorful displays of light close to the North and
South Poles. Pulsating auroras are more mysterious and often difficult to see with the naked
eye. They are lower in the Earth’s atmosphere and stretch far across the sky, “like big, dim
pancakes,” says Marc Lessard, UNH professor of physics who is a collaborator on LAMP, which
is led by NASA’s Goddard Space Flight Center. Lessard is part of UNH's Space Science
Center and the College of Engineering and Physical Sciences.

DOMINIC PUOPOLO '19 STANDS IN FRONT OF THE ROCKET WHILE IT'S HOOKED UP TO
THE LAUNCH RAIL.
The LAMP mission is addressing a fundamental question: How and to what extent are pulsating
auroras driven by particles from Earth’s radiation belts? While pulsating auroras occur at the
upper regions of our atmosphere, the radiation belts exist in a region of space that is much
further away, near our magnetic equator, a region that is flooded with charged particles during
large solar storms. Lessard and others on the LAMP mission want to determine what role
electron microbursts play in creating the pulsating auroras. According to Lessard, “the mission is
quite unique in that it is expected to provide solid evidence of coupling between Earth’s radiation
belts and pulsating aurora.”
As the rocket blasted to 450 km altitude, it looked down from above the pulsating aurora to
record data; the UNH instruments were specifically focused on measuring the temperature of
the electrons in the aurora and the magnetic field variations. The rocket was only up for a short
amount of time — less than 10 minutes — but it sent back a huge amount of data that Lessard
and other scientists are now poring through.
A third piece of UNH-built equipment aboard the rocket, called the De-Spun Platform, provided
a place for scientists to affix a downward-pointing camera and stabilize it; while the rocket spun
in one direction, the De-Spun Platform rotated in the opposite direction, thus providing a view
that appeared fixed. Dominic Puopolo ’19, currently a research project engineer who works in

Lessard’s lab, was in charge of taking an earlier version of the platform design — one that didn’t
work properly — and turning it into a successful solution for the LAMP mission launch. He
began the work while he was still an undergrad studying mechanical engineering and he stayed
on after graduation to continue this and other projects related to rocket research.
Puopolo, who spent part of his youth in Rochester, New Hampshire, notes that he feels lucky to
have had the opportunity to get involved in rocket research so early in his career. “This was an
invaluable experience to be involved in as a student — leaps and bounds beyond what many
others experience before graduating college,” he says. “And the longer I stay involved in this
work, the more I want to stick around. It just keeps getting more and more exciting.”
•

WRITTEN BY:

Rebecca Irelan | Institute for the Study of Earth, Oceans, and Space
| rebecca.irelan@unh.edu | 603-862-0990
INSTITUTE FOR THE STUDY OF EARTH, OCEANS, AND SPACE (EOS)

UNH Today is produced for the UNH community and for friends of UNH.
The stories are written by the staff of UNH Communications and Public Affairs.
Email us: unhtoday.editor@unh.edu.
MANAGE YOUR SUBSCRIPTION

CONTACT US

Like us on Facebook
Follow us on Twitter
Follow us on YouTube
Follow us on Instagram
Find us on LinkIn
UNH Today RSS feeds
UNH Today • UNH Main Directory: 603-862-1234
Copyright © 2022 • TTY Users: 7-1-1 or 800-735-2964 (Relay NH)
USNH Privacy Policies • USNH Terms of Use • ADA Acknowledgement

Water Works
New research clarifies the capacity of rivers to filter
pollutants
Wednesday, March 9, 2022
•
•
•

CREDIT: ELIZA BALCH

Like the circulatory system that helps move blood, carry nutrients and filter waste in the human
body, the planet’s river networks are in a very real sense similar conduits that help keep the
planet alive.
One of a river’s important functions is removing some of the pollution that ends up in its waters
— from roads, lawns, septic systems and sewage treatment plants, agriculture (and more) —
before those waters reach sensitive downstream ecosystems like estuaries and oceans.

New research has found that watershed size plays a major role in a river network’s ability to do
this work. The findings both further our understanding of which estuaries and coastal areas will
be more impacted by human development in their watersheds and shed light on the intricacies
of the global carbon cycle.
Using a model that integrates what is known about how streams and rivers function, the team of
scientists found that when the area of land (the “watershed”) that drains into an aquatic system
increases, the rate at which rivers filter pollution doesn’t just increase at a linear rate — it
increases even faster, thanks to the larger rivers that commonly go hand-in-hand with larger
watersheds.
“It is not well-known what controls how much pollutant filtration river networks can do, or
whether it occurs primarily in small versus large rivers,” says Wilfred Wollheim, professor of
natural resources and the environment, principal investigator at UNH’s Earth Systems Research
Center, and lead author of the article about the research that was recently published in Nature
Communications. “To use an analogy, when body size increases, the amount of energy it needs
to do its work (metabolism) also increases. However, for body metabolism it is well known that
as body size increases the metabolism increases at a slower rate. We wanted to see if
something similar happens to aquatic metabolism or — as we discovered — something
different.”
Wollheim and his team describe what they uncovered about watershed size and river function
as superlinear scaling, and he says it occurs because larger rivers contribute disproportionately
to the pollution-filtering function of entire networks of aquatic ecosystems, which includes lakes,
streams, rivers and wetlands.
To keep as much pollution as possible out of estuaries and oceans, says Wollheim, the
research indicates that it is more important to manage land use and mitigate non-point source
pollution — like runoff carrying fertilizers, herbicides, insecticides, and toxic chemicals — in
smaller watersheds, which are less able to filter pollutants, than larger watersheds. It is also
important to mitigate nonpoint pollution in parts of the watershed that are closer to an estuary or
coastal area, where the system will have less of a chance to filter the pollutants before it
reaches those critical areas, than those that are further away.
The research also reveals new information about the role of rivers in the global carbon cycle.
“Land is known to be a net carbon sink, but recent research has found that a large proportion of
this carbon actually ends up in rivers,” says Wollheim. “Our research shows that due to
superlinear scaling, aquatic ecosystems of larger watersheds potentially release the carbon that
makes its way into the water from land (and thought to be stored there) back to the atmosphere,
while this would not be as evident in smaller watersheds.”
The team hopes this new information about behavior of aquatic ecosystems and rivers in
particular will help stakeholders design better pollution management strategies and improve our
understanding of the feedback loop between the Earth’s ecosystems and its atmosphere and
how it impacts the rate of climate change.
Wollheim’s collaborators are Tamara K. Harms from the University of Alaska, Andrew L.
Robison from UNH, Lauren E. Koenig and Ashley M. Helton from the University of Connecticut,
Chao Song from Michigan State University, William B. Bowden from the University of Vermont
and Jacques C. Finlay from the University of Minnesota.

This work was supported by the National Science Foundation. Partial support was provided by
the New Hampshire Agricultural Experiment Station through USDA National Institute of Food
and Agriculture Hatch Project 0225006.
The UNH College of Life Sciences and Agriculture is the oldest of five colleges at the University
of New Hampshire. We are scientists, scholars and educators who combine teaching with a
passion for research and public service. Our work to understand the nature of biological
systems, manage and conserve natural resources, improve agricultural profitability and
sustainability, enhance health and nutrition and foster economic development has helped earn
UNH nationwide recognition as a top-tier land, sea and space grant university. Read more about
COLSA's research and the achievements of its students, faculty and staff in the college's
publication THRIVE.
•

WRITTEN BY:

Sarah Schaier | College of Life Sciences and Agriculture
COLLEGE OF LIFE SCIENCES & AGRICULTURE

Sustaining the Seas
UNH nets director for new Sustainable Seafood Center
Monday, March 7, 2022
•
•
•

David Fredriksson has been selected to lead the new UNH Sustainable Seafood Center — a
hub at the nexus of food security, climate change adaptation and ecological protection. He joins
an already robust team of UNH faculty and staff who are committed to finding solutions to these
pressing challenges.
Fredriksson, who was most recently a professor and the director of ocean engineering at the
United States Naval Academy in Annapolis, Maryland, will guide efforts to strengthen UNH’s
position as a leader in sustainable seafood and build on decades of collaboration between
scientists and the regional aquaculture and fishing industries. The new center is a joint effort
between the UNH College of Engineering and Physical Sciences (CEPS) and the UNH School
of Marine Science and Ocean Engineering (SMSOE) with funding provided by a $5 million
gift made through the Emily Landecker Foundation.

FREDRIKSSON
WILL WORK CLOSELY WITH A TEAM OF RESEACHERS AT UNH AND NEW HAMPSHIRE
SEA GRANT.
“The time is now to change the paradigm of ocean resource utilization, especially from fisheries
and aquaculture,” Fredriksson says. “We must take a technical but holistic design approach to
develop sustainable seafood systems that enhance both communities and ecosystems. With
this generous gift and the capabilities of CEPS and SMSOE, the new Sustainable Seafood
Center will be able to do this through education and action. I am incredibly optimistic and
excited for this opportunity.”
“We are thrilled that the joint hire of Dr. Fredriksson will strengthen the connection between
CEPS and SMSOE by integrating our substantial marine assets with new and existing academic
programming to advance sustainable aquaculture in our region,” says Cyndee Gruden, dean of
CEPS. “The CEPS community embraces this tremendous opportunity to mitigate the
environmental and social impacts commonly associated with the seafood sector through our
direct involvement in the Sustainable Seafood Systems Center.”
The creation of this center comes at a critical time for the Gulf of Maine; faced with climate
change and relatively shallow depths that absorb heat quickly, its waters are warming faster
than almost anywhere on Earth. The Gulf’s fishing industry — a billion dollar per year industry
— is already feeling some climate-related effects. Separately, low-lying coastal communities are
also at risk of rising seas and food insecurity. Diane Foster, director for SMSOE, sees an
opportunity to tackle these challenges by leveraging UNH’s unique strengths and collaborations
with the formation of the new Sustainable Seafood Center.

"The time is now to change the paradigm of ocean
resource utilization, especially from fisheries and
aquaculture."
“A critical strategy for feeding our global communities is to develop aquaculture system
technologies and methodologies that are more productive and less impactful to the natural

environment.” Foster says. “It’s rare to find interdisciplinary ocean engineering and marine
scientists who are actively collaborating on next generation aquaculture systems to identify
solutions for marine mammal safe lines, innovative and low impact feeding technologies or
storm-proof dynamic structures. UNH is distinguished by its longstanding connection between
our engineers, aquaculture specialists, and commercial fishers.”
Under Fredriksson’s guidance, the focus of the Sustainable Seafood Center will be twofold: To
conduct research that advances technologies for more environmentally friendly seafood
offerings, and to develop academic programming that connects UNH to this research, Foster
adds.
UNH’s facilities are already benefitting from the financial gift: SMSOE purchased a specialized
service vessel to improve access to offshore aquaculture sites and a vehicle to transport
saltwater from the coast to labs on UNH’s Durham campus. There are also plans to purchase
new fisheries and aquaculture equipment for the research conducted at the Coastal Marine Lab
in New Castle. The UNH open ocean aquaculture site, located just a short boat ride from the
lab, was recently outfitted with underwater hydrophones that will provide information on any
marine mammal encounters that may occur; the site will be an important part of the Sustainable
Seafood Center’s research and education efforts moving forward.
Fredriksson will work closely with a team of researchers at UNH and New Hampshire Sea Grant
(NHSG), including: Elizabeth Fairchild, a research associate professor in the UNH department
of biological sciences; Michael Chambers, a research associate professor with SMSOE; Linas
Kenter, aquaculture and fisheries research scientist with SMSOE and NHSG; Erich Berghahn,
aquaculture project manager with NHSG; and Michael Doherty, a SMSOE research assistant.
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Back to Orbit
UNH-built satellite instrument will improve weather
predictions on Earth and in space
Monday, March 7, 2022
•
•
•

PHOTO BY UNITED LAUNCH ALLIANCE

UNH technology is once again heading into orbit — a new satellite equipped with an instrument
designed by researchers from the Space Science Center will provide state-of-the-art technology
to improve weather predictions on Earth and in space.
The Geostationary Operational Environmental Satellite-T (GOES-T), the third in the GOES-R
series of satellites operated by NOAA, successfully launched on March 1, 2022, from Cape
Canaveral in Florida. James Connell, UNH professor of physics and astronomy, and Clifford
Lopate, UNH research associate professor of physics and astronomy, watched the launch
online as the technology they designed lifted off from the station and began its journey to
geostationary orbit, located more than 22,000 miles above the Earth’s equator.

THE ENERGETIC
HEAVY ION SENSOR INSTRUMENT DESIGNED BY UNH RESEARCHERS IS ABOARD THE
NEW GOES-T SATELLITE.
Their instrument, the Energetic Heavy Ion Sensor (EHIS), is part of a suite of instruments —
collectively called the Space Environment In-Situ Suite (SEISS) — aboard GOES-T that help
scientists monitor the energetic ions, like protons, oxygen and iron, in the near-Earth space
environment. At high levels during large solar events, these ions impact communications, GPS,
commercial airlines, spacecrafts and their astronauts.
“Space weather is vitally important; people’s lives depend on the information gathered by these
satellites,” says Lopate, who is the principal investigator for EHIS. He notes that the direct flights
between the U.S. and Asia that fly over the North Pole are bombarded with these energetic
particles, and flight crews who routinely make these transits are at increased risk of radiation
hazards. EHIS and its instrument counterparts provide the data needed to alert airlines when
space weather is particularly hazardous, allowing for the flights to be rerouted to lower latitudes
and altitudes where it’s safer for those onboard.
Regarding weather on Earth’s surface, GOES-T’s advanced imagery and higher resolution will
enable improvements to NOAA’s hurricane tracking and intensity forecasts, as well as the
forecasting of severe weather including tornadoes, thunderstorms and flooding. And it’s not just
weather scientists benefitting from this information — Connell notes that the GOES-T satellite
will provide crucial information for farmers who use GPS, which can be impacted by space
weather, to work their fields.

"Space weather is vitally important; people's lives
depend on the information gathered by these
satellites."
Once the satellite is in its final orbit and the SEISS suite turned on — approximately a month
and a half after its launch — Connell and Lopate will begin the months-long process of
verification and on-orbit calibration of EHIS, troubleshooting any issues that arise. They’ve been
through this process before — this is the third of five identical EHIS instruments built; the first
two were on the GOES-R and GOES-S missions (now called GOES-16 and GOES-17). GOEST is an upgrade from previous satellite technology: a new magnetometer will improve the
measurements of magnetic field variations, and scientists have redesigned the cooling system
to prevent the intermittent degradation of the infrared imagery that occurred on the last GOES
satellite.
“We are proud to provide EHIS instruments to the GOES program,” Connell adds. “EHIS was
the first UNH instrument to fly on an operational space mission. The core element, the Angle
Detecting Inclined Sensors technique we developed, provides great capacities in a relatively
simple instrument suitable for the demands of operational missions.”
Connell and Lopate hold join appointments in the UNH Space Science Center and the College
of Engineering and Physical Sciences.
•
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How Mentorship Can
Help Diversify STEM
Mentorship within STEM fields helps reduce gender biases
Monday, March 7, 2022
•
•
•

LEFT PHOTO: RUTH VARNER (RIGHT) WORKS WITH SOME STUDENTS AT A MONITORING
SITE. RIGHT PHOTO: CLARICE PERRYMAN (RIGHT) GETS SOME HELP FROM DR. VARNER
GETTING OUT OF A PEAT BOG.

Clarice Perryman, a Ph.D. candidate in Earth & environmental science at UNH, describes
mentorship as an important component of her education at the university. Working with faculty
mentors like Ruth Varner, Professor of Bio-geosciences in the Department of Earth Sciences
and Earth Systems Research Center, has helped her grow as a scientist and navigate
professional challenges.

While the representation of women has increased in the
geosciences, there are still pervasive gender biases in
STEM (science, technology, engineering, and
mathematics) that affect the career trajectories of many
women. Quality mentorship is a key need to increase
representation of people historically excluded from
STEM because of their gender, racial, or other identities.
“While the representation of women has increased in the geosciences, there are still pervasive
gender biases in STEM (science, technology, engineering, and mathematics) that affect the
career trajectories of many women,” says Perryman. “I truly believe that quality mentorship is a

key need to increase representation of people historically excluded from STEM because of their
gender, racial or other identities."
“Women are also more commonly motivated by altruistic factors, like social justice and
environmentalism, and having women mentors – mentors like Dr. Varner – who encourage my
interests in these areas alongside my scientific focuses has helped enrich my experience in
graduate school,” adds Perryman.
During her career, Varner has served as a primary mentor to 50 female students researching
bio-geoscience – the study of the interaction of biological and geological processes. These
students have ranged from undergraduates to post-doctoral researchers. In working with all
these students, Varner has supported and encouraged them to participate in environmental and
social justice efforts, challenging them to become better citizens of UNH and of the local and
scientific communities they belong to.
“Many of my students serve on committees and boards within and outside of UNH that allow
them to bring forward the issues of gender equity in our field,” said Varner. “Several of my
mentees are also leaders in racial and environmental justice, and I am endlessly proud and
humbled by their work and continue to learn from them as I strive to always improve my
mentoring.”
•
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How Climate Change is Making
Massachusetts Pothole Season
Longer, More Costly
Jennifer Jacobs weighs in on the freeze-thaw
cycle that creates potholes
Watch or read the story on WCVB.com

As N.H.’s Climate Changes, a
New Report Shows Dire
Consequences of Inaction
Cameron Wake discusses IPCC report and the
action needed to reduce greenhouse gas
emissions
Listen to the story on NHPR.org

JEREMY GASOWSKI/FILE PHOTO

DIGGING FOR HISTORY
UNH-run archaeology project calls on expertise,
enthusiasm of Seacoast community
•
•
•

W
hen Exeter resident Nan Nutt dug up an egg-shaped rock at an archaeological
survey in Durham, her first thought was, “It’s just another rock” — the site was

full of them. But there was something about its shape and smooth exterior
caused her to pause before tossing it aside.
That rock, it turns out, was an Indigenous stone tool found in the hearth of a
17 century British homestead. And finding that tool in that location had great
significance: It was key to discrediting the colonial narrative about the
savagery and warfare of the Indigenous people living in the region at the time.
Coupled with evidence of Indigenous food remains in the hearth, it became
clear that there was a peaceful relationship and exchange between the
colonials and the Indigenous people, at least for a generation or two.
Nutt, a retired immunologist with a passion for Early American history, is one
of the community volunteers working at the field site, which is part of the Great
Bay Archaeological Survey (GBAS), a five-year dig on the banks of New
Hampshire’s P8bagok Bay — the Indigenous ancestral name for Great Bay.
Meghan Howey, a UNH professor of anthropology, leads the GBAS project
and has since summarized the findings online — a website called “From the
Fragments,” where the public can read more about the project, hear
interviews with participants and see photos of the findings. Howey’s
excitement over the history revealed from GBAS is equally matched by her
enthusiasm for the volunteers and the skills they brought to the project.
“To really understand this region’s history, you need to understand the nitty
gritty of ceramics, of who sold what land deed to whom, and I didn’t know that
stuff,” Howey says. “I started asking around, looking for local amateur
historians, genealogists, people who are already studying these topics to be
part of the GBAS team. They’ve taught me everything I know about colonial
artifacts. Knowledge doesn’t just come from academia.”
To that end, Nutt’s previous experience in collecting underwater biological
samples has translated well to digging in the soil along the Oyster River. “The
sampling procedures — things like creating grids, collecting specimens and
making sure they are documented properly — are basically the same,
regardless of whether it’s underwater or on the land, ” she says.
Nutt was recruited to the GBAS team by Diane Fiske, the historian of First
Parish Church in Dover, who served as the research historian for the GBAS
Project. During the past five years, Fiske studied historical property deeds,
guided the team on excavation locations and conducted genealogical
research to better understand the relationships among the families who lived
in the region. A fervent fact-finder, Fiske is determined to either verify
historical tales or disprove long-held beliefs. “There are so many mistakes in
our written history,” she notes. “It’s important for more people to understand
the real stories of how we got here and how we happen to now ‘own’ the
land.”
th

Denise and Paul Pouliot, the head female and male speaker, respectively, of
the Cowasuck Band of the Penacook Abenaki people, were early
collaborators on the GBAS project, having established a working relationship
with Howey many years prior. They described the dig in the estuary as
‘surreal.’ “When we go to an archaeological site, we don’t normally get asked
at the onset to offer prayers and ceremonies asking for guidance from our
ancestors, but we did for this site, and within hours the team began pulling
artifacts out of the ground,” Denise Pouliot says. “Normally we dig for days
and might only find one little speck.”
UNH anthropology graduates and students take part in the field excavation as
well. Every physical artifact they find is washed, catalogued and stored by
Emily Mierswa ’18, who has served as the GBAS Archaeology Lab Manager
since 2017. In her role, she helps to plan for each archaeology field season
and manages the record-keeping. From tiny fragments of porcelain cups to
French gunflint, Mierswa has kept tabs of it all.
“A project like this that offers free opportunities to learn archaeological field
methods is so rare,” Mierswa says, noting that her work on GBAS helped get
her admitted to graduate school at Simon Fraser University, where she is
currently pursuing her master’s degree in archaeology.
Denise and Paul Pouliot were able to provide their insights about the artifacts
and evidence found and offer their thoughts on how they were used. “We
might look at the soil and note that it looked like they were melting fat at the
fire, so we would recommend doing a specific type of lipids test to learn
more,” Paul Pouliot says. “We bring the cultural perspective that is lacking. No
level of academic degree can match that.”
“We need everyone, people with all different skills, to be involved in a project
like this,” Denise Pouliot says, noting that this model of a community-engaged
project helped to make it a success. “What we’ve found will rewrite the book
on our history,” she adds.
— Rebecca Irelan

N.H. Communities Contend with
Mud Season Unlike Any in
Recent Memory
Alix Contosta discusses factors that cause a
longer and worsening mud season in New
England
Read the article on NHPR.org

Research on seafood diets, aquaculture,
coastal ecosystems, and emerging
contaminants receives NH Sea Grant
funding
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New Hampshire Sea Grant is launching six new research projects focusing on
expanding our understanding of New Hampshire’s marine environment, building
resilient coastal communities and economies, promoting healthy coastal
ecosystems, and improving environmental literacy. The expected two-year
funded 2022-2023 research projects will be led by scientists from New
Hampshire institutions and will incorporate outreach and education efforts as
critical components of their plans. The projects represent a research investment
of $1.4 million from the National Oceanic and Atmospheric Administration
and other non-federal matching funds.
Read below to learn about each project and what they mean for New Hampshire.

Development and evaluation of a culturally tailored online nutrition
education program targeting fish consumption among Hispanic adults
S H E RM A N BI G O R NI A – U NI V ER SI T Y OF N EW HA M PS HI R E
Though we know eating fish is a healthy choice– it’s even included in the US Dietary Guidelines
– but programs promoting healthy eating for disadvantaged and low-income populations often
leave fish out of their guidelines. The Hispanic community is the largest and fastest growing
racial/ethnic group in New Hampshire but also the second largest group living in poverty and
disproportionately affected by chronic disease and other diet related risks. The Hispanic
community may therefore widely benefit from eating more fish. To address this gap, Sherman
Bigornia, assistant professor in the Department of Agriculture, Nutrition, and Food Systems at
UNH, and partners will develop an online nutrition program based on narrative communication
for behavior change to encourage low-income Hispanic adults in New Hampshire to eat fish.
Their project, based on focus groups and interviews with key informants, will determine how
best to reach the Hispanic community in New Hampshire. They will also make the curriculum
available to other regions and communities to promote healthy diets and support fisheries
across the country.
Collaborators:
Amy Hollar – Healthy Living State Specialist, UNH Cooperative Extension
Sabrina Noel – Assistant Professor, University of Massachusetts Lowell

Factors influencing PFAS bioaccumulation and biomagnification in
marine food webs associated with AFFF sources in a New England
estuary
C E LI A C HE N – DA RT M O UT H CO LL EG E
Attention and concern have increasingly grown around PFAS – perfluoroalkyl substances – a
type of chemical used in consumer products like non-stick cookware, food containers, textiles,
and industrial surfactants. These products can have adverse health impacts in people and many
are already present in the environment. In New Hampshire, PFAS are found in the Great Bay
estuary – introduced from the former Pease Air Force Base and nearby landfills. How these
compounds build up and are transferred between animals in a food web is still unclear, and so
the risk to humans through seafood is not well known. To help answer this growing question,
Celia Chen from Dartmouth College will be assessing levels of PFAS in Great Bay wildlife and
measuring transfer of PFAS in laboratory experiments with organisms across the food web,
from plankton to fish. Chen’s research will help us understand the risk of PFAS exposure
through eating seafood from places like Great Bay.
Collaborators:
Thomas Holsen – Jean S. Newell Distinguished Professor of Engineering, Clarkson University
Sujan Fernando – Research Assistant Professor, Clarkson University
Jonathan Petali – Toxicologist for the Environmental Health Program, NH Department of
Environmental Services

Team LuMP — Lumpfish Mapping Project
E LI ZA BET H FA I R CH I L D – UN I V E RS I TY O F N EW HA M P S HI R E
The Gulf of Maine is one of the fastest warming parts of the world’s oceans. We’re already
seeing shifts in the range of some marine species like Black Sea Bass. One unique species that
is expected to shift as waters warm is the lumpfish – a small “cleaner fish” that is increasingly
used in aquaculture overseas as a natural solution to parasites on fish like salmon. In the US,
Lumpfish have never been harvested, so any shift in population is likely related to climate
change. Lumpfish distribution in the Gulf of Maine have already changed, but we don’t
understand exactly why.
As US finfish aquaculture operations grow, lumpfish may be used as a solution for parasites and
therefore be harvested. Baseline data on a potential fishery is vital information for future
managers, fishermen, and conservationists. Therefore, a team led by Elizabeth Fairchild at the

University of New Hampshire will lead a project to describe and map the range of lumpfish in the
Gulf of Maine. They’ll create an online interactive map to share their findings with fisheries
professionals, other researchers, and the public to understand this dynamic little fish.
Collaborators:
Easton White – Assistant Professor, University of New Hampshire
Shane Bradt – Associate Extension Specialist, UNH Cooperative Extension

What ‘goes with the flow’? Linking Zostera marina reproduction and
genetic diversity with oceanographic drivers in Great Bay Estuary
C Y NT HI A HA Y S – KE E N E ST A T E CO LLE G E
Eelgrass and other seagrasses are vital to an estuary as foundation species that interact with
currents to create areas of calmer water for a wide variety of fish, birds, and other animals.
These currents also affect how the meadows grow. Eelgrass reproduces both clonally like a
cutting from a houseplant and sexually through pollen and seeds mixed and carried by the
currents. Diversity of an eelgrass meadow is likely dependent on these currents and water
conditions. Genetic diversity is important for a population to grow, evolve, and weather stressors
like storms or disease. Cynthia Hays of Keene State College will be exploring the links between
hydrodynamics, reproduction, and genetic diversity of eelgrass in the Great Bay estuary through
molecular genetics, field measurements, and mathematical models. Eelgrass meadows around

the world are in decline, and this project will help researchers and managers understand past
changes in eelgrass and prepare for the future.
Collaborators:
Tracy Mandel – Assistant Professor, University of New Hampshire
Tom Lippman – Associate Professor, University of New Hampshire
Theresa Oehmke – Postdoctoral Scholar, University of New Hampshire

Diversifying the New England Sea Vegetable Aquaculture Industry –
Phase II: Line Seeding Technology and Grow-out Trials for Longline Nori
Production
C H RI S N EE F U S – UN I VE R SI T Y O F NEW HA M P S HI RE
Seaweed aquaculture has exploded in the Gulf of Maine in the last ten years, with more than
140 kelp farms operating along the coast of Maine and New Hampshire. However, most of
these farms depend on a single species – sugar kelp. Chris Neefus of the Department of
Biological Sciences at UNH is developing the next sea vegetable for the Gulf of Maine
– Wildemania amplissima, a local species of nori – the seaweed used in sushi and produced in
a multibillion-dollar industry in Asia. This species grows to a similar size and in similar conditions
to sugar kelp, but in spring and early summer instead of sugar kelp’s winter season, diversifying
farms’ business without requiring big changes in practices or gear. Neefus will determine how
best to seed and grow nori. The project will share its results with Gulf of Maine aquaculture

operations in partnership with New Hampshire and Maine Sea Grant extension and outreach
teams to help a growing industry become more resilient and profitable.
Collaborators:
Michael Chambers – Research Associate Professor, UNH School of Marine Science and Ocean
Engineering, and Aquaculture Extension Specialist, NH Sea Grant and UNH Cooperative
Extension
Jaclyn Robidoux – Marine Extension Associate, Maine Sea Grant and University of Maine
Cooperative Extension

Promoting the sustainability of New Hampshire oyster aquaculture by
improving pathogenic Vibrio management tools and contingencies
C H E R YL WHI ST L ER – U NI V ER SI T Y O F N EW HA M PS HI R E
Though infections by the bacterium Vibrio parahaemolyticus have increased in the Northeast,
New Hampshire and Maine have avoided any Vibrio-linked illness. That could be because of
New Hampshire’s groundbreaking policy preventing the import of oyster seed from areas
affected by a virulent strain of Vibrio introduced from the Pacific, ST36. However, we don’t know
exactly how risky importing seed from these areas is, and farmers could benefit from
diversifying seed sources. Therefore, Cheryl Whistler — professor of molecular, cellular, and
biomedical science at the University of New Hampshire – will investigate the actual risk

of Vibrio contamination through seed transport, explore mitigation measures like salt relay and
microbiome resistance, and improve detection of harmful Vibrio strains. Whistler’s work will help
New Hampshire aquaculture continue growing, keep its product healthy, and inform future policy
protecting New Hampshire waters from Vibrio pathogens.
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